All commercial reagents were used as received. Unless otherwise stated, reactions were conducted in flame-dried glassware under an atmosphere of argon using anhydrous solvents (either freshly distilled or passed through activated molecular sieves). Silica column chromatography was performed using silica gel 60 (Fluka 230-400 mesh ASTM) or silica gel 60 (MERCK 70-230 mesh). 1 H NMR spectra were obtained using a Bruker AVANCE 300 (300 MHz) or a Bruker AVANCE 400 (400 MHz) spectrometer at 25 °C. All chemical shifts (δ) were reported in ppm relative to the proton resonances resulting from the incomplete deuteration of the NMR solvents. 13 C NMR spectra were obtained using a Bruker AVANCE 300 (75 MHz) or a Bruker AVANCE 400 (100 MHz) spectrometer. All chemical shifts (δ) were reported in ppm relative to the carbon resonances of the NMR solvents. High resolution ESI-LTQ Orbitrap MS analyses were performed with a Linear Trap Quadrupole-Orbitrap mass spectrometer. MALDI was performed on an AB SCIEX MALDI TOF-TOF 4800 Plus (matrix: α-cyano-4-hydroxycinnamic acid). Number average molecular weight (Mn) and weight average molecular weight (Mw) as well as dispersity (Đ) of polymeric samples were determined using gel permeation chromatography (GPC). GPC was performed using a Jasco PLUS instrument consisting of a PU-2089 pump, CO-2063 column oven set at 80 °C, RI-2031 differential refractometer and UV-2077 UV detector fitted with two PL-Gel Mixed D columns. Chloroform was used as mobile phase at a flow rate of 1 mL/min. Molecular weights were determined against a polystyrene standards calibration curve in a range from 500 to 3 x 10 5 g mol -1 . UV-Vis spectra were collected using a Thermo Scientific Evolution 260 Bio spectrophotometer equipped with a Peltier water-cooled cell changer device; for measurements in solution matched quartz cells of 1 cm path length were used. DIC measurements were carried out using a Nikon D3200 camera with AF-S Nikkor 18-105 mm 1: 3.5-5.6 G ED objective. Data analysis was performed with an open source, subset-based 2D-DIC MATLAB software Ncorr, using a non-linear optimization algorithm to find the best matching, for a given tolerance, between the reference and the current images. The strain field is derived from the displacement field using the large deformation theory; in particular, the Green-Lagrange deformation tensor is evaluated in each picture point in an established region of interest, which is the part of the sample not influenced by boundary effects. Collected strain data about films expansion were processed by removing any negative value and retaining only values between the tenth and ninetieth percentile.
1 H NMR of quinoxaline 1 in CDCl3 (400 MHz) 13 C NMR (CDCl3, 100 MHz): δ (ppm) = 167. 5, 165.0, 147.4, 146.5, 142.4, 139.9, 136.4, 132.8, 130.9, 130.4, 128.5, 125.3, 65.8, 64.5, 28.6, 28.5, 25.7, 18 .3. 
Methacrylate functionalized tetraquinoxaline cavitand (2)
To a suspension of triquinoxaline cavitand (0.100 g, 0.08 mmol) in 4 mL of DMSO, K2CO3 (0.023 g, 0.17 mmol) and dichloroquinoxaline 1 (0.041 g, 0.10 mmol) were added. The mixture was heated at 70 °C under microwave irradiation for 20 min, then the reaction was quenched with 100 mL of water. The precipitate was filtered, washed with water, dried and purified by flash column chromatography (Hex/EtOAc 85:15 6, 165.7, 153.9, 153.4, 152.7, 152.6, 152.5, 152.5, 152.4, 152.3, 152.1, 142.1, 139.6, 139.6, 138.9, 136.4, 136.0, 135.8, 135.8, 135.7, 135.5, 130.6, 130.3, 129.2, 129.1, 129.0, 128.9, 128.8, 127.8, 127.7, 127.7, 127.6, 127.5, 126.9, 125.4, 123.6, 123.5, 123.3, 118.8, 118.6, 114.8, 114.7, 114.6, 114.6, 65.8, 64.6, 37.4, 37.1, 34.3, 32.8, 32.6, 32.4, 32.0, 31.9, 30.1, 29.7, 29.4, 28.8, 28.6, 28.0, 27.1, 25.8, 22.7, 22.7, 19.8, 18.4, 14 .1, 14.1. 
Preparation of PBMA-2
In a schlenk tube, n-butyl methacrylate (0.786 mL, 4.9 mmol) was added to a solution of cavitand 2 (0.077 g, 0.015 mmol) in 5 mL of toluene. The mixture was degassed and heated at 70 °C, then AIBN (0.014 g) was added. The mixture was maintained at 70 °C for 24 h, then cooled at room temperature. The copolymer was recovered by precipitation in MeOH, followed by trituration in the same solvent. Polymer PBMA-2 was obtained as a white solid (yield 84%). 
Bis-methacrylate functionalized tetraquinoxaline cavitand (3)
Dichloroquinoxaline 1 (0.181 g, 0.44 mmol) was added to a suspension of AC-bisquinoxaline cavitand (0.215 g, 0.20 mmol) and K2CO3 (0.083 g, 0.60 mmol) in 4 mL of DMSO. The mixture was heated at 70 °C under microwave irradiation for 30 min. The reaction was quenched with water and the resulting precipitate was filtered, washed with water and dried. 5, 165.5, 153.8, 153.4, 153.3, 152.8, 152.5, 152.3, 152.1, 142.0, 139.6, 139.5, 139.5, 138.9, 135.9, 135.8, 135.8, 135.5, 130.7, 130.2, 129.3, 129.0, 128.8, 127.8, 127.7, 127.6, 125.3, 123.4, 118.8, 118.5, 65.8, 64.5, 34.3, 32.7, 32.3, 31.9, 29.4, 28.7, 28.5, 27.9, 25.8, 22.7, 18.3, 14. 1. 
Dec-9-en-1-yl 2,3-dichloroquinoxaline-6-dicarboxylate (4)
2,3-dihydroxyquinoxaline-6-carboxylic acid (0.2 g, 1 mmol) was suspended in 8 mL of dry 1,2-dichloroethane; thionyl chloride (0.66 mL, 10 mmol) and a catalytic amount of DMF were added and the reaction mixture was refluxed for 2 h under stirring. Volatiles were removed under reduced pressure and the orange-brownish precipitate was re-dissolved in 8 mL of dry CH2Cl2. After the addition of Et3N (0.15 mL, 1.1 mmol) and 9-decen-1-ol (0.20 mL, 1.1 mmol), the mixture was stirred at room temperature for 12 h. 6, 153.9, 153.8, 153.4, 152.8, 152.7, 152.6, 152.5, 152.4, 152.3, 152.1, 152.1, 142.0, 141.9, 139.6, 139.6, 139.5, 139.5, 139.1, 138.9, 138.9, 136.0, 135.9, 135.9, 135.6, 130.8, 130.8, 130.3, 130.2, 129.3, 129.2, 129.1, 129.1, 128.9, 128.9, 128.0, 127.8, 127.7, 127.6, 127.4, 123.7, 123.4, 123.4, 123.1, 118.9, 118.7, 114.3, 66.0, 34.4, 34.3, 33.8, 32.7, 32.6, 32.3, 31.9, 29.4, 29.4, 29.3, 29.1, 29.1, 28.9, 28.8, 28.8, 28.0, 26.1, 22 .7, 14.1. PDMS samples preparation RTV 615 Base (3.0 g) and a THF cavitand solution were homogenized with a vortex in a 15 mL Falcon tube. RTV 615 Curing Agent (0.3 g) was added and the tube was extensively shacked with a vortex. The homogenous mixture was degassed under vacuum and poured onto a PTFE plate. After a second degassing, the sample was cured in an oven at 60 °C for 16 h. Once cured the film was peeled away and cut into stripes for testing. 
Table S1
Overview of the polymer samples
DIC measurements
In order to detect the macroscopic expansion of PDMS films upon acid exposure and investigate the role of cavitand interconversion, DIC measurements were performed. PDMS-5, PDMS-6 and PDMS-7, together with plain PDMS, were cut in stripes of 15 x 50 mm and three replicates of each sample were tested; after the application of a speckle pattern, specimens were suspended in a closed environment and exposed to TFA vapours over 50 min, recording pictures with a high resolution camera. Collected strain data about films areal expansion (S = x + y) were processed by removing any negative value and retaining only values between the tenth and ninetieth percentile.
